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SYSTEM AND METHOD FOR RAIL TRANSPORT OF TRAILERS 

Cross Reference to Related Cases 

This application is related to the following commonly assigned, co-pending 
application: 

5 Application Serial No. _/ (Attorney Docket No. 01 126.002US1), 

entitled "TERMINAL DESIGN" and filed herewith. That apphcation is incorporated 
herein by reference. 

Technical Field 

10 The present invention is related to intermodal transportation, and more 

particularly to a system and method of controlling the transport of trailers over a railway 
system. 



^ Background Information 

-y 15 The transport of truck trailers by train has traditionally been limited to long haul 

U transport. Trailer design, raikoad car design and scheduling problems have made it 

y difficult for trains to compete in short and medium haul corridors. To date, trailers have 

Ci had to be reinforced to handle the stress of rail transport. In addition, trucking 

III companies have been forced to accept fairly wide windows of time for dehvery. 

J!J 20 Currently, trucking customers arrive at the train terminal and wait in line for a 

r| clerk to manually input the details of the shipment at the gate, to include bilhng 

information, contents of the truck, owner, driver, destination, weight, commodity code, 
conmiodity description, package type, broker and other pertinent information needed to 
transport the trailer and provide billing information. This process is time consuming 
25 and tedious; tractor-trailer drivers may wait in line at the gate for over an hour as each 

truck ahead of his goes through the check-in process. In addition, the time required to 
check-in a trailer is lengthy. 
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Furthennore, transport of trailers via rail has been unpredictable. When the 
trucking customer arrives with a trailer to transport, they do not know if their trailer will 
be transported on the next train. The customer's container may be left behind for 
subsequent trains. In addition, it can be difficult to determine the train the trailer will be 
on and when that train will arrive at its destination. As a result trailer transportation via 
rail is an unreliable, frustrating and complex system. 

Trucks are a very efficient transportation medixim, especially in short and 
medium haul corridors. Over the last 10 to 15 years, there have been a variety of 
attempts by the railway industry to move truck trailers onto rails. As noted above, most 
of these attempts to create intermodal transportation systems, however, require 
expensive modifications to the trailer to make it sturdy enough to withstand forces 
appUed by cranes and by transport on the rails. Also the cost of building and outfitting 
railway terminals for track transport is very expensive. A complex railway system for 
loading and loading trains is needed. In addition, trucking companies chafe at the long 
delays and complex processes of the railway companies. 

What is needed is a simple and reliable transport system which ensures that a 
train leaves on schedule and arrives at its destination within a predetermined, narrow 
window of time. 

In addition, what is needed is a low cost high quality profitable intermodal 
system that reduces current bottlenecks and provides an efficient means of transporting 
trailers via rail. 

Finally, what is needed is a system and method for efficiently and economically 
transporting trailers via train across high density corridors. 

Summary 

The above mentioned problems with intermodal transportation are addressed by 
the present invention and will be understood by reading and studying the following 
specification. 
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According to one aspect of the present invention, a trailer transport system for 
tracking trains having a plurahty of rail cars, wherein each rail car can transport a trailer, 
is described. The system includes a computer system having a trailer tracking program, 
wherein the trailer tracking program receives information regarding a trailer to be 
transported and stores the information in a record and a plurality of terminals, wherein 
each terminal includes a terminal management system communicatively connected to 
the computer system, wherein the terminal management system pulls up the record 
corresponding to the trailer to be transported when the trailer arrives at the terminal and 
modifies the record to reflect the trailer's transportation status. 

According to another aspect of the present invention, in a trailer transport system 
having a computer system and a plurality of terminals, including a first and a second 
terminal, wherein each terminal includes a terminal management system 
communicatively coupled to the computer system, a system and method of tracking a 
trailer to be transported between the first and second terminals. Information is entered 
identifying the trailer. The information is stored as a record within the computer 
system. The record is modified at trailer check-in, wherein modifying the record 
includes accessing the record through the terminal management system of the first 
terminal. The modified record is stored. The trailer is transported fi:'om the first 
terminal to the second terminal and the modified record is updated through the terminal 
management system of the second terminal, wherein updating includes storing 
information indicating the trailer has arrived at the second terminal. The updated record 
is then stored. 

According to yet another aspect of the present invention, in a trailer transport 
system having a computer system and a plurality of terminals, including a first and a 
second terminal, a system for tracking movement of a trailer is described. The system 
includes a network, a computer system communicatively coupled to the network, a first 
terminal management system associated with the first terminal and a second terminal 
management system associated with the second terminal. The computer system 
includes a data storage system used to store information identifying the trailer. The first 
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terminal management system is communicatively coupled to the network and 
communicates through the network to the computer system. The second terminal 
management system is communicatively coupled to the network and communicates 
through the network to the computer system. Each terminal management system tracks 
arrivals and departures of trailers from the terminal and modifies the information stored 
in the data storage system as a function of said arrivals and departures. 

According to yet another aspect of the present invention, in a trailer transport 
system having a computer system and a plurality of terminals, including a first and a 
second terminal, a system for tracking movement of a trailer is described. The system 
includes a network, a computer system communicatively coupled to the network, a first 
access restriction system associated with the first terminal and a second access 
restriction system associated with the second terminal. The computer system includes a 
data storage system used to store information identifying the trailer. The first access 
restriction system is communicatively coupled to the network and communicates 
through the network to the computer system. The second access restriction system is 
communicatively coupled to the network and communicates through the network to the 
computer system. Each access restriction system tracks arrivals and departures of 
trailers fi:om the terminal and modifies the information stored in the data storage system 
as a function of said arrivals and departures. 

According to yet another aspect of the present invention, a system and method of 
tracking transport of a trailer includes recording, in a computer system, arrival of the 
trailer at a first terminal, checking condition of the trailer, recording the condition of the 
trailer in the computer system, loading the trailer on a train, wherein loading includes 
performing an air brake inspection, recording, in the computing system, departure of the 
train from the first terminal, recording, in the computing system, arrival of the train at a 
second terminal, unloading the trailer from the train, matching a driver to the trailer 
through records stored in the computer system, recording, in the computing system, 
departure of the trailer from the second terminal and storing data corresponding to 
trailer transport within an accounting system. 
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According to yet another aspect of the present invention, a system and method of 
controlling access to a parking area for trailers includes transporting a trailer into the 
parking area, wherein transporting includes dispensing a ticket from a ticket dispenser 
and opening a gate, inspecting the trailer, wherein inspecting includes scanning the 
ticket with a scanner, and issuing an exit code. The exit code is used to exit the parking 
area. 

Brief Description of the Drawing s 

Figure 1 is a block diagram of one embodiment of a trailer transport system 
according to the teachings of the present invention. 

Figures 2-4 are block diagrams of embodiments of a terminal management 
system according to the present invention. 

Figures 5-8 are block diagrams of embodiment of a trailer transport system 
according to the teachings of the present invention. 

Figure 9 is a representation of business process mapping on appHcations. 

Figure 10 is a block diagram of one embodiment of a trailer transport system 
according to the teachings of the present invention. 

Figures 11-18 are depictions of a user interface for making reservations. 

Figure 1 9 is a block diagram of an RF network. 

Detailed Description 

In the following detailed description of the preferred embodiments, reference is 
made to the accompanying drawings that form a part hereof, and in which is shown by 
way of illustration specific embodiments in which the invention may be practiced. It is 
to be understood that other embodiments may be utilized and structural changes may be 
made without departing from the scope of the present invention. 

Some portions of the detailed descriptions, which follow, are presented in terms 
of algorithms and symbohc representations of operations of data bits within a computer 
memory. These algorithmic descriptions and representations are the means used by 
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those skilled in the data processing arts to most effectively convey the substance of their 
work to other skilled in the art. An algorithm is here, and generally, conceived to be a 
self-consistent sequence of steps leading to a desired result. The steps are those 
requiring physical manipulations of physical quantities. Usually, though not 
necessarily, these quantities take the form of electrical or magnetic signals capable of 
being stored, transferred, combined, compared, and other wise manipulated. It has 
proven convenient at times, principally for reasons of common usage, to refer to these 
signals as bits, values, elements, symbols, characters, terms, numbers, or the like. It 
should be borne in mind, however, that all of these and similar terms are to be 
associated with the appropriate physical quantities and are merely convenient labels 
applied to these quantities. Unless specifically stated otherwise as apparent Jfrom the 
following discussions, it is appreciated that throughout the present invention, discussion 
utiHzing terms such as "processing" or "computing" or "calculating" or "determining" 
or "displaying" or the like, refer to the action and processes of a computer system or 
similar computing device, that manipulates and transforms data represented as physical 
(e.g., electronic) quantities within the computer system's registers and memories into 
other data similarly represented as physical quantities within the computer system 
memories or registers or other such information storage, transmission or display 
devices. 

As noted above, there is a need for a low cost, high-quahty, profitable 
intermodal product for the short-haul, truck competitive market which allows railway 
companies to partner effectively with the trucking industry. Tmckers want a simplified 
business process for their intermodal shipments. They also desire fast terminal 
throughput. 

It is possible to leverage information technology to simplify the intermodal 
business process. This is desirable not only to eliminate the familiar line-ups at the 
terminal entry gate, but also to guarantee the delivery of a customer's shipment on a 
designated train, at a specified time. 
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A trailer transport rail system 10 is shown in Fig.l. The system shown in Fig. 1 
includes a computer system 12, terminals 14.1 and 14.2 and a main rail 22. Each 
terminal 14 includes a trailer transit area 16, a terminal management system 18 and a 
loading track 20 connected to main rail 22. Computer system 12 includes a data storage 
system 24 and a trailer tracking program 26, wherein trailer tracking program 26 
receives information regarding a trailer to be transported and stores the information in a 
record. The terminal management system 18 for each terminal 14 tracks arrivals and 
departures of trailers from the terminal and modifies the information stored in data 
storage system 24 as a function of said arrivals and departures. 

In one embodiment, one or more guaranteed slots can be reserved on each 
intermodal train. (Tn contrast, conventional intermodal procedures can often result in 
the customer's container being left behind for the next train.) In one such embodiment, 
customers use the Internet, phone or fax to reserve a slot on the train using an automated 
reservation system. In one embodiment, automated reservation system 27 runs on 
computer system 12 and is accessed through user interface 28. 

In one such embodiment, the data confirmed by the customer on the automated 
reservation system drives the rest of the transport process. When a driver arrives at 
terminal 14, there is no waiting for a clerk to input the details of the shipment at the 
gate. The data already has been captured on the system prior to the driver's arrival at 
the facility. 

In one embodiment, hand-held portable computers are used to control all 
terminal operations. The paperless environment created by the hand-held units and the 
automated reservation system reduces the driver's time in the yard to a fraction of the 
time spent at a conventional terminal. 

In contrast to conventional intermodal terminals, where it is often the case that a 
trailer is dropped off without any guarantee that it will make it on the next train, the 
reservation system of the current approach guarantees customers a slot on the train. The 
system's scheduled service assures customers that their freight will arrive consistently 
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on time, regardless or weather or road conditions. This is a major factor in competing 
with truck only approaches. 

The Internet functionahty discussed above also facilitates business processes 
with customers, while increasing productivity. 

Fast terminal throughput times can be attributed to the simple terminal design 
and business process, which, in one embodiment, are enabled by the hand-held 
computers used to control everything from trailer check-in, safety inspections of each 
load, to the departure of the loaded train. 

In one embodiment, each terminal 14 includes at least one set of loading tracks 
20, an office building 30 and a spacious yard 16 for easy maneuvering. In one such 
embodiment, terminal 14 is designed so as to eliminate the entry gate. The entry gate 
function is performed instead by terminal management system 1 8 and reservation 
system 27. For instance, in one embodiment, instead of lining up and completing 
paperwork with a clerk at the gate, the driver simply takes an automated ticket and 
moves into terminal 14. By the time the trailer has been dropped off or picked up, the 
terminal operator has aheady referenced the shipment data from automated reservation 
system 27 and completed the "electronic paperwork" on terminal management system 
18. 

In one embodiment, terminal management system 1 8 includes a computer 40 
which commxmicates with computer system 12 over network 32. Such an embodiment 
is shown in Fig. 2. In the embodiment shown in Fig. 2, computer 40 includes a user 
interface such as computer screen 42 or keyboard 44. In one such embodiment, 
computer 40 includes a touch screen where data can be entered via a stylus. 

In another embodiment, such as is shown in Fig. 3, terminal management system 
18 includes a computer 50 which communicates with computer system 12 over network 
32. In turn, computer 50 communicates with a handheld computer 54 via a wireless 
communications medium 52. In one such embodiment, handheld computer 54 includes 
a touch screen where data can be entered via a stylus. The driver can, therefore, sign the 
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computer screen, receive and exit code and then pimches in the exit code on the way out 
of terminal 14. 

In one embodiment, handheld computer 54 employs both a wireless network and 
client-server technology to conmiunicate with computer system 12. This combination 
offers advantages in moving trailers on and off the trains, in checking in the trailers and 
in preparing for them to be taken by a truck driver. 

In one embodiment, each terminal 14 is a long, thin design having multiple 
loading areas. In a train system using multiple sets of spine cars, one or more sets of 
spine cars can be separated and loaded using portable loading ramps and hostler trucks 
operating in parallel. Such an approach is discussed in Apphcation Serial No. 

_/ (Attorney Docket No, 01 126.002US1), entitled "TERMINAL DESIGN" 

and filed herewith. That discussion is incorporated herein by reference. 

Separate from the information technology, in one embodiment the train itself has 
many unique features. It is not a train in the conventional sense, but a flexible railway 
element which bends around curves, therefore it doesn't have the between-car coupler 
action rail personnel call "slack". This unique ability to eliminate slack improves the 
ride and reduces the chances of damaging high-value freight. In addition, by reducing 
the forces exerted on the trailers, this approach permits the use of rail to transport 
conventional trailers without modification. 

In one embodiment, each train includes twelve sets of five spine cars. 

In one embodiment, each train includes a split ramp car which provides two 
drive-on/drive-off surfaces. Standard highway trailers can be driven on and off the 
platforms. This compares favorably to conventional intermodal terminal technology 
where reinforced trailers are hoisted on and off the train using expensive and 
sophisticated cranes. In another embodiment, portable ramps are attached to each set of 
spine cars in order to facilitate loading and unloading using a hostler truck. 

Automated reservation system 27 ensures that all data relating to a customer's 
shipment is already captured prior to their arrival at terminal 14. This data, in turn, 
drives the rest of the business and operations processes of system 10. 
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In one embodiment, hand-held computer units 54 operate to register a truck's 
arrival at the terminal, assign the truck a parking area or a parking space, document 
loading and unloading of the train, record the results of the air brake inspection and 
record departure & arrival times. That data is used in turn to drive the accounting 
systems and to produce management reports. 

The elimination of the entry gate bottleneck is a major change from the approach 
taken in traditional intermodal terminals (where truckers line up to complete paperwork 
with a clerk). As noted above, at times a fairly large number of trucks can queue up at 
the entry gate waiting to be checked in. The trucker must complete the paperwork at the 
intermodal terminal entry gate before the trucker proceeding into the terminal The 
driver should then be able to expect to spend less than 30 minutes delivering his/her 
trailer. 

This is in stark contrast to the present terminal design, where a driver does not 
wait at a terminal gate but instead simply presses the button on a ticket dispenser to 
enter. The driver proceeds to parking area 1 6 and is met by a terminal operator who 
uses a hand-held computer 54 to scan the entry ticket and to check-in the trailer. Since 
automated reservation system 27 already knows the details of the shipment, the driver 
does not have to provide any additional information. The driver simply signs screen 56 
of hand-held unit 54 as a receipt for the trailer, receives an exit code and departs 
terminal 14 by inputting an exit code at the departure gate. 

In one embodiment, system 10 employs a client-server architecture to provide 
the greatest potential for delivering business value and to support the fast-paced 
business operations. In one such embodiment, system 10 includes five main client- 
server components including: application server, mainframe systems, client 
workstations, Web server, mainframe systems, client communicate using a wireless 
network. Internet access to automated reservation system 27 is provided for those 
customers seeking to automate their own business processes. 

In one embodiment, intermodal transportation system 10 includes two or more 
specially designed terminal management systems 18. One such terminal management 
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system 18 is shown in Fig. 4. In the example shown in Fig. 4, each terminal 
management system 18 includes a local area network (LAN) 60 (e.g., a Token Ring 
network) that connects client workstations 62, a gate system 64, an RF network 68 and a 
router 70. 

In one embodiment, gate system 64 controls and manages security for the entry 
and exit gates. In one embodiment, gate system 64 controls a ticket dispenser which 
dispenses a ticket to a driver and then opens the entry gate. Gate system 64 also is 
connected to an exit keypad. The keypad receives an exit code entered by the driver and 
forwards the code to system 64. If the code is valid, system 64 opens the exit gate. 

In one embodiment, RF network 68 consists of external access points 72 
mounted throughout the yard 16. Access points 72 provide RF coverage throughout 
terminal 14 for communications with hand-held units 54. In one embodiment, access 
points 72 are connected by fiber optic cables to an Ethernet FiberLink hub. In one such 
embodiment, the hub is connected to router 70, which in turn is conuciected to computer 
system 12. 

A chent-server architecture typically differs from traditional mainframe-based 
systems in the following ways: 

1) PC applications with graphical user interfaces vs. terminals or terminal 
emulators with character-based interfaces; 

2) Servers vs. mainframe for file, print, application, and other services; 

3) relational database systems vs. hierarchical database systems; 

4) LAN, WAN, and dial-up inter-networking vs. SNA 3270-based 
communications; 

5) open standards-based technology vs. proprietary technology. 
Client-server technology provides the greatest potential for deUvering business 

value. It is the area which has greatest product support in the market, the area where 
hardware and software innovations are being made, and the technology which can 
deliver the responsiveness required by a changing business environment. 
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Another embodiment of system 10 is shown in Fig. 5. In Fig, 5, system 10 
includes a computer system 12, a web server 80, a firewall 82 and a terminal 
management system 18. In the embodiment shown, customers access web server 80 
using a device 86 connected to a WAN 84 such as the Internet. In one such 
embodiment (such as is shown in Fig. 6) web server 80 is placed in a DMZ to limit 
exposure to hackers. 

In the embodiment shown in Fig. 5, terminal management system 18 includes an 
access server 88 connected to an access controller 90. In addition, system 18 includes a 
terminal interface 92 connected to a trailer tracking device 94 and a workstation 96. 

A more detailed illustration of a system 10 according to Fig. 5 is shown in Fig. 
6. In Fig. 6, access controller 90 includes a gate controller 102 used to control the entry 
and/or exit gates* Access server 88 includes a gate server 100 connected to gate 
controller 102. Access server 88 may also be connected to other security devices 
throughout terminal 14. 

Terminal interface 92 includes a local area network connected to one or more 
workstations 62 and to access points 72, which access points are in turn connected to 
handheld computers 54 (as shown in Fig. 4). 

In the embodiment shown in Fig. 6, a router connects terminal management 
system 18 to a mainframe 106 and an application server 108 via a network 1 10. A 
simplified view of Figs. 5 and 6 is shown in Fig. 7, where access server 88 and access 
controller 90 form an access restriction system 120 and where terminal interface 92 and 
trailer tracking device 94 form a trailer tracking system. 

One embodiment of a software architecture useful in system 10 will be discussed 
next. In one embodiment, as is shown in Fig. 8, the appUcation is made up of six 
components: application server 108, client workstations 62, customer access server 1 12, 
handheld computers 54, a mainframe 106 and an EDI server 1 14. 

In the embodiment shown in Fig. 8, customer access server 1 12 is a bulletin 
board server connected to a customer workstation 86 through modems 116 and 118. In 
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another embodiment (such as is shown in Figs. 5 and 6), customer access server is a 
web server such as server 80 connected to a customer workstation 86 through WAN 84. 

The following section describes the application functions that will be performed 
on each of the components. 

In the embodiment shown in Fig. 8, application server 108 is a central server that 
stores all of the operational data. Oracle 7.x is the relational DBMS that manages the 
databases. Also running on server 108 is a back-end message receiving application that 
operates with the remote PC's in the terminal management facility. 

In one embodiment, there are six MQ Queues set up on server 108, Each of the 
Queues has corresponding message processing programs written in Pro*C. The queues 
are: 

1) Send bills of lading to FASTWAY 

2) Send consist packages to CLV and MTP 

3) Send EDI 214 messages to EDI server 114 

4) Receive triggers from client workstations 62 to initiate the consisting and 
billing processes 

5) Receive messages from the remote terminal workflow PC's 54 

6) Send Messages to the remote terminal workflow PC's 54 

In one embodiment, SQL*NET is used as the protocol to access the Oracle 
databases from the client workstations, the bulletin board server and the message 
processing programs running on the server. 

In one embodiment, handheld computers 54 submit an EDI transaction set to 
computer system 12 when a trailer is loaded for transport. The waybill is then generated 
automatically based on the information in the transaction set. 
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In one embodiment, the Customer Access server 112 runs base bulletin board 
services to support connectivity via modem to the customer's computer 86. Within the 
BBS environment apphcation specific programs execute to drive the bulletin board 
apphcation. These programs are written in a combination of proprietary scripting 
language and Pro*C. The apphcation accesses the corporate database using SQL*NET. 
Customer w^orkstation 86 will only run the bulletin board browser application. 

The client application was developed using Power Builder 4.0. In one 
embodiment, the apphcation accesses the Oracle database via SQL*NET. The 
application programs perform edit checks and validations. In one embodiment, some 
business logic is performed on the client. 

The application programs initiate Arrival, Departure, Billing and EDI Service 
exception notification processing via messages sent to programs on application server 
108 using MQ Series. The business logic for these processes runs on application server 
108. 

EDI server 114 runs MQ Series to receive EDI messages fi*om applications 
within or outside system 10. The application formats a message and sends it to EDI 
server 114. In one embodiment, the format of the message includes an identifier that 
EDI server mapping applications can use to identify the source and format of the EDI 
message. EDI server 114 translates the application message to an outbound EDI 
message format and then sends it. 

Terminal workflow PC's 54 use the same device for both the hand held and the 
truck mounted operations. In one embodiment the user interface is based on Pen Pal. 
Remote PC 54 contains some application logic to support edit checking and input 
validation. The client sends update messages back to application server 108 via MQ 
series. A message processing program will reside on the application server 108 to 
perform the terminal management business logic. 

In one embodiment, legacy mainframe applications (shown as Fastway, CLV 
and MTP) are sent bills of lading, consist packages and train arrival / departure times 
firom application server 108. In one such embodiment, each of the application interfaces 
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requires its own MQ Series queue to receive the information messages. The queue 
processing programs on the mainframe run as IMS transactions written in COBOL. In 
one such embodiment, each queue has its own transaction. 

A matrix showing one mapping of business processes on the systems of Fig. 8 is 
5 shown in Fig. 9. 

The following outUne summarizes the components involved in one exemplary 
embodiment of system 10: 
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Hardware Components: 

- Chent workstations - Dell Pentium GXM5100 

- AppHcation server - IBM RS6000 



- Gate server 

- Mainframe 

- Web Server 

- Access Points 

- Hand-held units 

- Portable printers 



- Dell Pentium GXM5100 

- MVS IBM ES9000 

- HP LH Pro 

- Symbol Spectrum 24 Ethernet Access Point 

- Symbol PPT4600 

- Symbol RP3S 



Software Development Tools: 

- Terminal Management System 

- Reservation Management System 

- Internet Customer Access System 

- Gate System 

- Mainframe Interfaces 

- Server Message Receiving 

Database Components: 

- Oracle 7.3 RDBMS 

Operating Systems: 
-Windows NT 3.51 
-UNIX 

- DOS 6.0 



- PenPal 5.3 

- PowerBuilder 4.0, 

- Oracle PL/SQL 

- Web objects 2.0 

- Borland C++ 

- COBOL 

- Pro*C, Oracle PL/SQL 



Networking Components: 

- Terminal LANs 

- Terminal Routers 



- 16 MBPS IBM Token Ring, 

- 10 BaseT LAN Art Ethernet 

- Cisco 
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- Ethernet Hub 

- RF Network 

- Protocols 



- Spectrum 24 

- TCP/IP, SNA LU6.2 

- SQL^Net, MQ, Socket Communication 



-LAN Art 



- Middleware 



As the move to client-server accelerates, the role of the mainframe will change 
from running on-line systems to heavy-duty batch processing and enterprise data 
storage. The use of client-server technology for system 10 is consistent with the 
industry trend and other projects in information technology. 

In one embodiment, networking is based on the TCP/IP protocol. In one such 
embodiment, system 10 is an intranet made up of LANs and a WAN. Such an intranet 
allows higher speed commimications between any network nodes and any applications 
supporting the TCP/IP protocol. In one such embodiment, TCP/IP is the native protocol 
for database communications between workstations or hand-held computers and the 
application server, file server and print servers (if required), and Windows NT 
networking. SNA LU6.2 is used between the application server and the mainframe 
interfaces. In one embodiment, customer access is via direct modem dial-up. 

In one embodiment, the client-server infrastructure is designed to handle a wide 
range of data and transaction volumes, ranging from workgroups (lO's of users) right up 
to enterprise levels (lOOO's of users). Processing power and data storage can be scaled 
in relatively small, cost-effective, increments. The same is mostly true of the network. 
WAN communications, because they comprise mostly leased circuits, are relatively 
simple to upgrade, but at incrementally higher cost for more bandwidth. On the other 
hand, LAN communications is relatively more difficult and costly to upgrade. 
However, this is generally not an issue because the existing applications are not, for the 
most part, LAN bandwidth limited. 

Application scalability is highly dependent on design, involving the partitioning 
of data and processing, and making tradeoffs between local and global performance 
optimization. The application should be designed with scalability in mind unless it can 
be guaranteed that its use will not grow beyond initial expectations. 
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In one embodiment, the user interface is designed to follow Microsoft's 
Common User Access interface guidelines. 

In one embodiment, a trust line splits the application architecture into two 
regions: an "access region" permitting flexibility to respond to individual user needs, 
and a "control" region where the enterprise rigidly applies enterprise validity rules to 
transactions to ensure integrity of enterprise data. 

In one such embodiment, the access region includes the user desktop PC or 
workstation and the hand held PC's. The control region includes a server located at an 
off-site location. The trust line separating the two regions is drawn across the Wide 
Area Network connection separating the two regions. 

In one embodiment, transaction management is handled by an Oracle relational 
database management system rather than through use of the CICS transaction 
processing monitor. MQ Series are used to support asynchronous communication 
between application server 108 and other internal company systems. 

In one embodiment, system 10 is a client/server application based on a partial 
three tier model (partial in that use is made of proprietary Oracle features to handle most 
of the apphcation layer). Presentation, data input edit checking, and apphcation logic 
are on Hand Held 54, Desktop 62, and Customer Access Chent machines 86. SQL is 
generated from the Client for Read, Delete, Insert, and Update access to Oracle tables. 
Stored Procedures and Pro-C programs resident on Server 108 are also used to Read, 
Delete, Insert, and Update Oracle tables. 

The application logic and database data together with its referential integrity, 
business rules, stored procedures, and triggers reside on server 108. MQ Series, resident 
on server 108, are used to send data for update to EDI server 114 and the Fastway and 
Master Train Plan applications running on mainframe 106. 

For Customers, who will be accessing the application via a BBS, only the BBS 
Browser is resident on Client 86. 

In one embodiment, the structures of the programs generated via the use of the 
PowerBuilder product, are based as much as possible on standards. MetasolVs 
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Powerframe product is used to aid in the program generation process. Similarly, 
existing standard routines are used to handle application errors wherever possible. 
Metasolv's Powerframe product is used to aid in the production of standard re-usable 
error handling routines. 

Common Services 

Wherever possible existing common services are used to perform required 
systems functions e.g. the existing TCP/IP based network for cUent/server 
communications; the internet infrastructure for customer to system 10 communication; 
existing systems management infrastructure for server management. Metasolv's 
Powerframe product is used to aid in the creation/provision of common services where 
necessary. 

Wherever possible common re-usable modules are used to construct the 
application. Where they must be custom built they are constructed in accordance with 
internal company standards, and are potentially re-usable by other applications. 

Operation 

A simplified block diagram of system 10 is shovm in Fig. 10. Trailer transport 
system 10 includes a network 130, a terminal management system 132 and a computer 
system 134. Terminal management system 132 and computer system 134 are coupled 
to the network 130, Trailer transport system 10 provides reservation, terminal and train 
management for an intermodal transport system. The computer system 134 provides 
data storage and server capabilities and interfaces with the terminal management system 
132 to provide the reservation, terminal and train management. Terminal management 
system 132 enables reservation retrieval, access control to and from the terminal, trailer 
tracking to include check-in and check-out processes. Trailer transport system 10 
operates to enable shippers who use conventional trailers to use rail as an option for 
transporting their trailers in a fast and efficient process. A customer makes a reservation 
with the railway company by phone, fax, internet, e-mail, post mail or the like. In the 
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case of phone, fax or post mail the reservation information is input into the computer 
system 134 database via a user interface such as a keyboard. 

In one embodiment, the terminal management system 120 includes an access 
restriction system 120 and a trailer tracking system 122 as shown in figure 7. Access 
restriction system 120 controls entry to and exit from terminal 14 as well as trailer 
tracking during check-in and check-out processes. When a trucker arrives at terminal 
14 with a trailer for transport on a train and a reservation has already been placed, he 
pulls up to the entrance which is controlled by an access device such as a gate, a door or 
the like. 

In one embodiment, server 108 stores the operational data in a back-end message 
receiving application. Automated interfaces extend through MQ to Customer billing 
and train consist mainframe systems. 

In one embodiment, customer service representatives access the reservation 
system through Windows NT workstations to manage reservations, setup operating 
trains, and track customer shipments. A Web server such as server 80 enables 
customers to create reservations and track shipments online. 

In one embodiment, radio frequency (RF) technology is used to communicate 
with a pen-based appUcation running on portable computers 54, creatmg a paperless 
environment to manage terminal operations in the rail yard. 

In one embodiment, an intermodal transportation system includes two or more 
specially designed terminals 14. Each terminal includes a Token Ring local area 
network (LAN) that connects the client workstations, the gate system, and the RF 
network. The gate system controls and manages security for the entry and exit gates. 
The RF wireless network consists of external access points moimted throughout the 
yard providing an RF coverage are for communications with the hand-held units. The 
access points are connected by fiber optic cables to an Ethernet FiberLink HUB, 
networked to the LAN through a router. The LAN is connected to the central server via 
a router, providing access to the application server and mainframe. 
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Reservation Management 

One embodiment of a reservation system will be described in the context of 
Figs. 11-18. In the embodiment shown the Reservation System is an apphcation that 
facilitates scheduling trains, creating and confirming reservations, maintaining customer 
information and reporting. These functions are performed mainly by Customer Service 
Representatives working with workstations 62. 

This discussion will focus on the of the Reservation Component of the 
reservation system, a facility through which Customer Service Representatives create, 
confirm, review and cancel trailer reservations on a specific scheduled train. 
Specifically, the following areas will be described: Reservation Search, Reservation 
List, Reservation, and Confirmation. 

In one embodiment, reservations are made for a specific train, for a specific 
origin and destination, and for a specific number of trailers and pups (trailers 30 feet and 
shorter). System 10 makes sure that there are enough spaces on the train for the 
reservation. In one embodiment, if system 10 finds that there in not sufficient space, the 
reservation will still be made; the shipment will, however, be placed in stand-by status 
only. 

In one embodiment, for each trailer / pup within a reservation, the customer 
must make a confirmation. The confirmation records information regarding the trailer 
(size, type, etc) as well as details regarding the shipment, such as the weight, 
commodity code, commodity description, package type, broker, actual shipper, and 
actual consignee. 

Periodically, trailers arrive at the terminal without a prior reservation. These 
trailers are checked in via the hand held apphcation, and are moved to their destination 
on a space available basis. 

In one embodiment, a reservation search window is used to search for and 
display summary information about one or many customer reservations. Such a 
window 140 is shown in Fig. 1 1. In the embodiment shown, reservations are searched 
for and displayed based upon the following information: CPR's Reservation Number, 
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Train ID, Origin Rail Station, Departure Date, Destination Rail Station, Arrival Date, 
Reservation Status, and Customer ID. 

Reservation list window 150 (shown in Fig. 12) holds the results of the 
reservation search. In the embodiment shown, the following summary information is 
returned for each reservation matching the search criteria: Reservation Number, 
Customer, Reservation Status, Origin Rail Station, Destination Rail Station, and Train 
Number. Additionally, when a reservation is highlighted, thenumber of reserved, 
confirmed, and/or release trailers and pups is displayed in the Reservation Summary 
152 on the right hand side of the screen. 

In one embodiment, reservations are made by a customer for a specific train on a 
specific day for a specific number of trailer places, provided that space is available. If 
space is not available, the system will still record the reservation, but the reservation 
will be held on the wait list. 

In one such embodiment, a customer enters reservation information on a 
reservation window such as window 160 in Fig. 13. A customer is not obUged to fill all 
the spaces he has reserved. Any spaces that are no longer required by the customer can 
be released, opening up spots of the train for any reservations on the wait list, or, for 
trailers that are on standby. 

In one embodiment, reservations can be made days, weeks, even months in 
advance. As well, the customer can have a perpetual reservation set up for specific 
days, trains, and time periods. 

Once a reservation is created, the system assigns a reservation number which is 
given to the customer for future reference. A completed reservation is shown in 
reservation window 162 in Fig. 14. The reservation number is shown in field 164. 
Status is shown in field 166. 

In one embodiment, confirmations are created close to the day of departure and 
they record specific details regarding each trailer to be shipped as well as the goods 
within the trailer. An example of a confirmation is shown in Figs. 15-18, where a 
window 170 is displayed showing the data associated with the trailer or trailers to be 
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shipped. Window 170 has a number of sub-windows associated with specific areas of 
information. For instance, Fig. 1 5 displays a reservation window 1 72 which shows the 
status of the reservation. Fig. 16 shows a customs window 174 which shows customs 
information. Fig. 17 shows a detail window 176 showing specific details about the 
shipment. Fig. 18 shows a shipper and consignee window 178. 

For domestic shipments, the data requirements are minimal; trailer details, as 
well as the weight and the commodity code are only required. 

For cross-border shipments, however, the data requirements are more stringent. 
The customer must provide specific details regarding the goods within the trailer (piece 
count, package type, cormnodity description, and country and province/state of 
manufacture), the actual shipper and consignee, as well information such as the customs 
broker and estimated shipment values. Without this information, the shipment will not 
be allowed to cross the border. As such, the application includes an edit fimction to 
ensure that all the required data is captured before the confirmation is hsted as complete. 

In this embodiment, all the information captured on a confirmation is 
subsequently used as a basis to create the waybills and Canada / US Customs manifests. 

Train Management 

In one embodiment, train-related processes such as actual equipment 
assignments, train arrivals and departures are controlled using Hand-held computers 54 
within terminal 14. In one such embodiment, this is accomplished using the 
PowerBuilder chent apphcation. 

RF System 

One embodiment of RF system 68 is shown in Fig. 19. In Fig. 19, computer 54 
includes a processor 200 (e.g., a 486), an intemal antenna 202, an intemal RF card 204 
connected to antenna 202, a 2MB ATA card 206 for data storage, built in laser scanner 
208 for scanning fimctionality, screen interface 212 and connector ports 210 (for, e.g., a 
keyboard, A/C power adapter, printer, etc.). 
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Each access point 72 is connected to a 4-port Ethernet Hub connected to the 
Terminal Token Ring Network via a router. Each access point 72 includes an internal 
or external antenna 220 for radio transmission and reception. The group of access 
points defines the cellular coverage area where the radio-equipped mobile units can 
establish communications. In one such embodiment, symbol technology's spectrum 24 
wireless LAN (operates between 2.4 to 2.5GHz) is used. 

Access restriction system 

In one embodiment, entry and exit gates operated by gate controller 102 and gate 
server 100. In one such embodiment, gate server 100 communicates with gate 
controller 1 02 through a serial connection and also directly connects to the Terminal 
Token Ring Network 32. A gate controller hardware component within each gate sends 
and receives data firom the gate server to operate the gate arm. 

In one embodiment, at entry the entry ticket number is sent to gate server 100 to 
be matched with a reservation displayed on handheld 54. At gate exit, the exit code is 
vaUdated with a matching entry ticket number. In addition, exit gate can be designed to 
operate manually as well with the use of a remote control device. 

In one embodiment, gate server 1 00 provides a monitoring facility to track the 
traffic through the entry and exit gates and also runs two background processes that 
receive the scanned gate exit codes and update the times to the Oracle database through 
the MQ client communication protocol. 

Application Architecture 

As noted above system 1 0 represents a significant change in the way intermodal 
transportation operates, enabling shippers who use conventional trailers to use rail as an 
option for transporting their trailers without the need to modify their equipment. In one 
embodiment, system 10 employs cUent server technologies, consisting of a tightly 
integrated set of applications; Reservation Management, Train Management, and 
Terminal Management. 
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In one embodiment, system 10 software consists of three applications: 
PowerBuilder integrated system, Hand-held PenPal, and Internet Customer Access. 

In reservation management, a chent PowerBuilder application can be used to 
create, modify, cancel and confirm customer reservations. Customers also have access 
via the Internet to a Customer Access application to modify their reservations and track 
shipment progress. 

In terminal management, terminal workflow processes such as trailer check-in 
and check-out are processed using Hand-held technologies. This system enables a 1 5 
minute through put time of customer traffic through the terminal, by creating a paper 
less environment. 

In train management, system 10 trains can be created, planned equipment 
assignments made, and tracking of shipments by train, can be done using the 
PowerBuilder client application. The train related processes such as actual equipment 
assignments, train arrivals and departures are controlled using Hand-held technologies 
within each terminal 14. 

The Application Architecture describes all the major server processes, databases, 
and interfaces to other systems. The communication protocols are also described for 
each process. A reference diagram displaying the relationship of all the Iron Highway 
processes is included in the Appendix B. 

In one embodiment, application server 1 08 is a production server connected via 
an LU 6.2 Une to the Site2 Token Ring Network. AppUcation server 108 contains a 
database storing all the operational data, using Oracle as the RDBMS for data 
management. The application server communicates with the components through 
communication protocols including SNA Lu6.2, MQ,TCP/IP, and SQL*NET. A 
message processing appUcation consisting of Pro*C programs runs on the server for 
database access and interface processing. The business logic for these processes reside 
on the server. The following functions are performed by the back-end server processes: 
Processing of all requests from the hand-held units 
Perform Gate exit time updates to Database 
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Transmitting of EDI Bill of Lading information to the Fastway system 

Send Train consist package to Train Information system 

Retrieval of Train Information from Master Train Plan (MTP) system 

An MVS Mainframe 106 connects to the Site2 Token Ring Network via an LU 
6.2 line. System 10 interfaces to legacy systems residing on the Mainframe: Master 
Train Plan (MTP), Train Information System (Train II), and Fastway. Train 
information is retrieved from MTP's Operating Plan and updated to the system 10 
database daily. In retum, train departure consist data is sent to the Train Information 
system via the CLV subsystem. Following each Train departure, Bill of Lading 
information is sent to the Fastway application for customer billing. 

In one embodiment, each terminal 14 includes consists of NT CUent 
Workstations 62 connected to a local Token Ring Network 32. The workstations are 
mainly used by the staff to access the system 10 integrated appUcation, update Fastway 
and MTP thru Merlin SNA, and for reporting purposes using Microsoft Office. In one 
embodiment, an external 14,400 bps Fax/Modem connects the Customer Service 
Representative (CSR) workstations in order to send Train Delay Notifications via the 
system 10 appUcation. The client workstations communicate with the apphcation server 
through SQL*NET for database requests. 

In one embodiment, each terminal 14 includes five PPT4600 hand-held portable 
PCs 54, and three RF network transceivers 72 known as Access Points. The cellular 
network employed is Symbol Technology's Spectrum 24 wireless LAN that operates 
between 2.4 to 2.5 GHz. 

The PPT4600 hand-held PC 54 is manufactured by Symbol Technologies. As 
noted above, it is a 486 portable wireless computer with an internal antenna for radio 
transmission and reception to and from the Access Points. The unit is equipped with an 
intemal RF card connected to the antenna, and a 2MB ATA card for data storage. 
Extemal features include a built in laser scanner for scanning functionality, and three 
connector ports for a keyboard, A/C power adapter, and a printer. Hand-held unit 54 
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contains the Terminal Management application which sends all message requests to the 
application server through the TCP/IP socket communication protocol. 

Access Points 72 are connected to a 4-port Ethernet Hub, which is connected to 
the Terminal Token Ring Network via a Router. The Access Points are installed with a 
single external antema for radio transmission and reception, creating a wireless network 
for the mobile units by bridging the Ethernet and Radio Network. The group of Access 
Points 72 define the cellular coverage area where the radio-equipped mobile units can 
establish communication. 

In one embodiment, terminal 14 entry and exit gates are operated by gate 
controller 102 and gate server 100. Gate server 100 communicates with gate controller 
through a serial connection and also directly connects to the Terminal Token Ring 
Network. 

Gate server 1 00 provides a monitoring faciUty to track the traffic through the 
entry and exit gates and also runs two background processes that receive the scanned 
gate exit codes and updates the times to the Oracle database through the MQ Ghent 
conmiunication protocol. 

The system 10 central application server 108 stores all of the operational data in 
an Oracle 7.3 database, instance IHP. The IRF database is also accessed by the Iron 
Highway application. The data is manipulated by subsystems by communicating with 
the back-end message receiving apphcation. There are MQ queues setup using the MQ 
production manager MQP06. These server queues trigger the corresponding back-end 
Pro*C programs to effectively conmiunicate to the Hand-held, Gate server, Web server, 
and Mainfirame subsystems. The message processing application consist of the 
following programs developed in Pro*C: IHJHSA, UPD_CKOUT, IH^CON, 
IH_440TX, IH_MTP. In one embodiment, each program resides in the /PROD/IH/BIN 
path and can be re-started using the IHMGR userid or using SU-IHMGR for superuser 
access. 

The IH_HSA back-end process communicates with the hand-held units to 
process all the Train and Terminal Management requests from the hand-held units. The 
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process was developed in Pro*C and sends and receives messages through the TCP/IP 
Socket communications protocol. For each request, the hand-held application sends the 
corresponding transaction to IH_HSA for processing. Depending on the hand-held 
request, IH_HSA will call the appropriate function or update an MQ queue on the 
server for further processing. The following list summarizes the main processing that 
IH_HSA performs: 

1) The Check_Connect process is called to vahdate the login Oracle userid and 
password. 

2) The corresponding functions are called to process hand-held data requests on 
IHP. 

3) Resulting data sets are sent back to hand-held jfrom IHP. 

4) The Trailer scanned gate entry times are updated in database on IHP and the 
corresponding exitjcode.JN file is sent to an MQ queue for further processing by the 
Gate server process Tk_ckin. 

5) Upon Train departure, a trigger message is sent to the MQ server queue 
IH.IF.CONSIST, initiating the interface to the Z9 system by the Ih_Con process. 

6) Upon Train departure, a trigger message is sent to the MQ server queue 
IH.IF.FASTWAY for further processing by the Ih_404tx process. 

The UPD_CKOUT back-end process reads the gate exit times and updates the 
database on IHP. The program was developed in Pro*C and is triggered by an MQ 
server queue IH.HH.GATE.IN. As the Terminal gate is exited using the exit codes, the 
gate server process Tk_ckout sends a trigger message to the server queue and 
subsequently triggers the UPD_CKOUT process to update the database on IHP. 
Tracking of the gate exit times is essential to determine if the Terminal throughput 
times is within the acceptable limit. 

The IH_CON back-end process is responsible for processing the Train departure 
consist package. The program is developed in Pro*C and is triggered by the MQ server 
queue IH.EF.CONSIST. Once the Train Departure event occurs, the IH_HHSA process 
sends a trigger message to the queue, subsequently trigger the IH_CON process to fetch 
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the train consist information from the database on IHP. The train consist data is sent to 
the MQ server queue IH,IF,CONSIST.REQUEST for further processing by the 
mainframe consist program that interfaces to the Z9 system. 

The IH_404TX back-end process retrieves customer Bill of Lading (BOL) 
information from the database on IHP and sends the data to an MQ server queue. This 
process is developed in Pro*C and is triggered by the MQ server queue 
IH.IF.FASTWAY. When a Train departure event occurs, the IH_HSA process will 
send a trigger message to the MQ server queue, triggering the IH_404TX process to 
retrieve customer BOL information from the database on IHP. The bill of lading (BOL) 
data is sent to the MQ server queue IH.EDIBOL.WAYBILL v^hich triggers a Fastway 
mainframe transaction to create a waybill for customer billing. 

The IH_MTP back-end process is developed in Pro*C and is an XCOM 
scheduled program that runs daily between 0800 - 1 100 am. The IH_MTP process 
reads the a flat file consisting of MTP's Operating Plan and updates the database on 
IHP. The Train Titan number, Train Symbol, and an associated consist number are 
updated for each Train in the database on IHP. In one embodiment, the entire 
retrieve/update process takes about three hours every morning. 

Mainframe Interfaces 

System 10 interfaces to three of CP's legacy mainframe systems: Fastway 
(Customer Billing application), Train Information System (Train II) (a train reporting 
application) and Master Train Plan (MTP) (a train scheduling and planning apphcation). 

Server 108 processes send trigger messages to MQ Server queues which 
correspond to IMS queues on Mainframe 106. Once the IMS queues receive the 
messages, the corresponding IMS transaction is triggered on Mainframe 106. In one 
embodiment, mainframe programs are developed in COBOL and run in IMSl . 

The Fastway interface will be described next. Following the Train departure 
event, the MQ Mainframe queue IH.EDIBOL.WAYBILL is filled with customer Bill of 
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Lading (BOL) information. The MQ queue subsequently triggers an IMS transaction 
which sends the BOL data to the Fastway system for Customer BiUing purposes. 

The Train Information System Interface will be described next. Following the 
Train departure event, the MQ Mainframe queue IH.IF.CONSIST.REQUEST is filled 
with the Train consist package. The triggered IMS transaction is HITOOl which 
retrieves the consist information and sends it to the Z9 subsystem CLV through the 
common module CLVMOVED. The consist package is moved into the Train II 
database and a record is stored in the Z9 menu, IRON. The Train consist data can be 
viewed through the Train II system by entering /For Train or through the Train Lineup 
function in MTP. After fourteen days, consist information is purged from the Train II 
database. 

The Master Train Plan (MTP) stores the Train Operating Plans in a dataset on 
mainframe 106 on a daily basis. The IMS transaction HIT002 is a scheduled batch job 
that runs daily to create a copy of MTP' s Operating Plan to a flat file on the apphcation 
server. This flat file is retrieved every morning by a server back-end process, to update 
the Train titan number and Train symbol to the database. 

System 10 Desktop Application 

The system 10 desktop application is an integrated system consisting of Train 
Reservation, Train Management, and Reporting functionality, in one embodiment, the 
apphcation was developed in PowerBuilder version 4.06 and runs under the Windows 
NT operating system. The core ancestor application components were developed using 
the external class library PowerFrame. The PowerFrame security utility is used to 
control end-user security accesses for the application. 

The PowerBuilder application communicates with the Oracle database through 
the SQL*NET protocol. Operational data is retrieved from the database on instance 
IHP within server 108 and customer information is retrieved from the IRF database 
tables. The apphcation also performs edit checks and validations on retrieved data. The 
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NT client workstations require SQL*NET and the PowerBuilder version 4.06 
deployment kit installed, in order to run the application. 

System 10 Hand-held Application 

The Hand-held application controls the Terminal and Train Management 
processes. In one embodiment, the apphcation is developed in PenPal and runs in the 
DOS 6.2 operating system. For each Hand-held request, a trigger message is sent via 
the TCP/IP socket communications protocol to the back-end server program IH_HSA 
for further processing. The hand-held units communicate through a Spectrum 24 RF 
network to the Ethernet access points. The hand-held application also consists of edit 
checks and vahdations on data retrieved from the database on instance IHP. 

Gate Application and Processes 

The control and monitoring of the Terminal Gates are implemented by both the 
Gate Keeper application and two back-end processes. 

The Gate Keeper apphcation runs under Windows NT and was developed by the 
vendor Auto Car Park . This application interfaces with the exit and entry gates by 
communicating with the gate controllers. The Gate Keeper application controls the Exit 
gate through validation of the manually entered exit codes by checking for an existing 
.IN file in memory. Once the exit code is validated, a .OUT file is created in the 
/ExitLog directory on the Gate Server. The apphcation also includes a monitoring 
utility to view all activity through both the Entry and Exit gates. Employee Gate exit 
codes can also be managed through the application. 

The back-end gate processes consist of two *C' programs that retrieve and send 
exit codes from MQ queues on the apphcation server. The TK_CKIN program will 
read the MQ queue IH.HH.GATE.IN every 30 seconds to retrieve existing Exit Codes 
that were scanned during the Trailer Checkin process. The program will retrieve the 
Gate exit codes and create .IN files in the Gate server /Ticket directory. The 
TK_CKOUT program will retrieve exit codes by checking for existing .OUT files every 
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60 seconds. The .OUT files are moved to the /EXITHIS directory and the exit codes are 
sent to the MQ queue IH.HH.GATE.OUT for gate exit time updates to the database. 
In one embodiment, during the gate entry the IH_HS A process updates the gate entry 
time to the database and sends exit code to the MQ server queue EH.HH.GATE.IN. The 
TK_CKIN process retrieves the exit code and creates a corresponding .IN file which is 
stored in the Gate Keeper application's memory. 

At gate exit, the Gate Keeper apphcation vaUdates the manually entered code by 
checking for an existing .IN file in memory, and creates a corresponding .OUT file. 
The TK_CKOUT process moves the .OUT to the /EXITHIS directory and sends the 
gate exit time to the MQ queue IH.HH.GATE.OUT triggering the UPD_CKOUT 
process on the application server to update the database. 

Web Application 

The Customer Access apphcation allows system 10 customers to dial in through 
the intemet to make Train reservations and to track their shipments. The Web 
application was developed using Web Objects and uses MQ Client as the 
communication protocol to access the database. 

In the above discussion and in the attached appendices, the term "computer" is 
defined to include any digital or analog data processing unit. Examples include any 
personal computer, workstation, set top box, mainfirame, server, supercomputer, laptop or 
personal digital assistant capable of embodying the inventions described herein. 

Examples of articles comprising computer readable media are floppy disks, hard 
drives, CD-ROM or DVD media or any other read-write or read-only memory device. 

Conclusion 

The above-described intermodal transportation system does not compete against 
truckers, but rather partners with them. One of the most important things truckers are 
looking for is on time, fast and reliable service. Tests have shown that the integrated 
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intermodal transportation system should provide an on-time performance average of at 
least 95%. 

In addition, the use of information technology in terminal operations has helped 
revolutionize and simphfy the process by which trailers are transferred jfrom truck to 
rail. For instance, the hand-held computer technology has eliminated paperwork for the 
customer and, combined with the automated reservation system, has limited the time 
he/she spends in the terminal to 15 minutes or less. 

In addition to the railroad and trucking industries, the general pubhc is another 
stakeholder with much to gain from shifting intermodal traffic from the highway onto the 
rails. As an environmentally-friendly transportation route, this approach takes trucks off 
already congested highways, reducing road wear and maintenance costs to taxpayers 

Although specific embodiments have been illustrated and described herein, it will 
be appreciated by those of ordinary skill in the art that any arrangement which is calculated 
to achieve the same purpose may be substituted for the specific embodiment shown. This 
application is intended to cover any adaptations or variations of the present invention. 
Therefore, it is intended that this invention be limited only by the claims and the 
equivalents thereof 
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What is claimed is: 

1 . A trailer transport system for tracking trains having a plurality of rail cars, 
wherein each rail car can transport a trailer, the system comprising: 

a computer system having a trailer tracking program, wherein the trailer tracking 
program receives information regarding a trailer to be transported and stores the 
information in a record; and 

a plurality of terminals, wherein each terminal includes a terminal management 
system commimicatively connected to the computer system, wherein the terminal 
management system pulls up the record corresponding to the trailer to be transported 
when the trailer arrives at the terminal and modifies the record to reflect the trailer's 
transportation status. 

2. The system according to claim 1, wherein each terminal includes a track and a 
loading pad crossing the track to facilitate rapid loading and unloading of trailers firom 
the train. 

3. The system according to claim 1, wherein the computer system includes a 
reservation system for reserving a slot on a train, wherein the reservation system 
operates in conjunction with the trailer tracking program to ensure that a trailer to be 
transported is placed on its assigned train. 

4. The system according to claim 1, wherein the terminal management system 
includes a trailer tracking system connected to the computer system over a network. 

5. The system according to claim 4, wherein the computer system includes a 
network and wherein the trailer tracking system includes a terminal interface coupled to 
the network. 
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6. The system according to claim 4, wherein the computer system includes a 
network and wherein the trailer tracking system includes a terminal interface coupled to 
the network and a hand held computer unit wirelessly coupled to the terminal interface. 

7. The system according to claim 4, wherein the trailer tracking system comprises a 
portable computer. 

8. The system according to claim 1, wherein the terminal management system 
includes a trailer tracking device^ wherein the trailer tracking device is a handheld 
computer connected to the computer system over a wireless communications channel. 

9. The system according to claim 1, wherein the terminal management system 
includes an access restriction system. 

10. The system according to claim 6, wherein the access restriction system includes 
a gate and a gate controller, wherein the gate controller operates in conjunction with the 
computer system to restrict access to the terminal. 

11. In a trailer transport system having a computer system and a plurality of 
terminals, including a first and a second terminal, wherein each terminal includes a 
terminal management system communicatively coupled to the computer system, a 
method of tracking a trailer to be transported between the first and second terminals, the 
method comprising: 

entering information identifying the trailer; 
storing the information as a record within the computer system; 
modifying the record at trailer check-in, wherein modifying the record includes 
accessing the record through the terminal management system of the first terminal; 
storing the modified record; 

transporting the trailer from the first terminal to the second terminal; 
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updating the modified record through the terminal management system of the 
second terminal, wherein updating includes storing information indicating the trailer has 
arrived at the second terminal; and 

storing the updated record. 

12. In a trailer transport system having a computer system and a plurality of 
terminals, including a first and a second terminal, a system for tracking movement of a 
trailer, comprising: 

a network; 

a computer system communicatively coupled to the network, wherein the 
computer system includes a data storage system used to store information identifying 
the trailer; 

a first terminal management system associated with the first terminal, wherein 
the first terminal management system is communicatively coupled to the network and 
communicates through the network to the computer system; and 

a second terminal management system associated with the second terminal, 
wherein the second terminal management system is communicatively coupled to the 
network and communicates through the network to the computer system; 

wherein each terminal management system tracks arrivals and departures of 
trailers from the terminal and modifies the information stored in the data storage system 
as a function of said arrivals and departures. 

13. The trailer transport system of claim 12, wherein the network comprises a token 
ring network. 

14. The trailer transport system of claim 12, wherein the terminal management 
system comprises an access restriction system. 
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15. The trailer transport system of claim 14, wherein the access restriction system 
comprises an access controller coupled to an access server, wherein the access server is 
coupled to the network. 

16. In a trailer transport system having a computer system and a plurality of 
terminals, including a first and a second terminal, a system for tracking movement of a 
trailer, comprising: 

a network; 

a computer system communicatively coupled to the network, wherein the 
computer system includes a data storage system used to store information identifying 
the trailer; 

a first access restriction system associated with the first terminal, wherein the 
first access restriction system is communicatively coupled to the network and 
communicates through the network to the computer system; 

a second access restriction system associated with the second terminal, wherein 
the second access restriction system is communicatively coupled to the network and 
communicates through the network to the computer system; and 

wherein each access restriction system tracks arrivals and departures of trailers 
from the terminal and modifies the information stored in the data storage system as a 
function of said arrivals and departures. 

17. The trailer transport system of claim 16, wherein the network comprises a token 
ring network. 

18. The trailer transport system of claim 16, wherein the access restriction system 
comprises an access controller coupled to an access server, wherein the access server is 
coupled to the network. 
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19. The trailer transport system of claim 16, wherein the computer system includes a 
web server connected through a firewall to the network, wherein the web server is used 
by trucking companies to reserve a slot on a selected train. 

20. The trailer transport system of claim 16, wherein the computer system includes a 
web server connected through a firewall to the network, wherein the web server is used 
by trucking companies to enter trailer information to be stored to the data storage 
system. 

2L The trailer transport system of claim 16, wherein the computer system comprises 
a main frame and an application server, wherein the mainframe and the application 
server are communicatively coupled to the network. 

22. The trailer transport system of claim 16, wherein the access restriction system 
comprises a hand held computer unit wirelessly coupled to the network. 

23 . A method of tracking transport of a trailer, comprising : 

recording, in a computer system, arrival of the trailer at a first terminal; 
checking condition of the trailer; 

recording the condition of the trailer in the computer system; 
loading the trailer on a train, wherein loading includes performing an air brake 
inspection; 

recording, in the computing system, departure of the train from the first terminal; 
recording, in the computing system, arrival of the train at a second terminal; 
unloading the trailer from the train; 

matching a driver to the trailer through records stored in the computer system; 
recording, in the computing system, departure of the trailer from the second 
terminal; and 

storing data coixesponding to trailer transport within an accounting system. 
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24. A method of controlling access to a parking area for trailers, comprising: 
transporting a trailer into the parking area, wherein transporting includes 

dispensing a ticket from a ticket dispenser and opening a gate; 

inspecting the trailer, wherein inspecting includes scanning the ticket with a 

scanner; 

issuing an exit code; and 

wherein the exit code is used to exit the parking area. 
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SYSTEM AND METHOD FOR RAIL TRANSPORT OF TRAILERS 



Abstract 



A trailer transport system for tracking trains having a plurality of rail cars, 
wherein each rail car can transport a trailer, is described. The system includes a 
computer system having a trailer tracking program, wherein the trailer tracking program 
receives information regarding a trailer to be transported and stores the information in a 
record and a plurality of terminals, wherein each terminal includes a terminal 
management system communicatively connected to the computer system, wherein the 
terminal management system pulls up the record corresponding to the trailer to be 
transported when the trailer arrives at the terminal and modifies the record to reflect the 
trailer's transportation status. 
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United States Patent Application 

COMBEVED DECLARATION AND POWER OF ATTORNEY 

As a below named inventor I hereby declare that: my residence, post office address and citizenship are as 

stated below next to my name; that 

I verily believe I am the original, first and sole inventor of the subject matter which is claimed and for which 

a patent is sought on the invention entitled: SVSTFM AND MFTHOD FOR R ATT. TRANSPORT . 

The specification of which is attached hereto. 

I hereby state that I have reviewed and imderstand the contents of the above-identified specification, 
including the claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose information which is material to the patentability of this apphcation in 
accordance with 37 C.F.R. § 1.56 (attached hereto). I also acknowledge my duty to disclose all information known 
to be material to patentability which became available between a filing date of a prior apphcation and the national or 
PCX international filing date in the event this is a Continuation-In-Part application in accordance with 37 C.F.R. 
§ 1 .63j(e). 

W1 I hereby claim foreign priority benefits under 35 U.S.C. §119(a)-(d) or 365(b) of any foreign appUcation(s) 
for ^ent or inventor's certificate, or 365(a) of any PCT international apphcation which designated at least one 
couf§y other than the United States of America, Usted below and have also identified below any foreign apphcation 
for p|tent or inventor's certificate having a filing date before that of the application on the basis of which priority is 
claifned: 

No Such claim for priority is being made at this time. 

if! I hereby claim tiie benefit under 35 U.S.C. § 119(e) of any United States provisional application(s) Usted 
belc^: 

No mch claim for priority is being made at this time. 

I hereby claim the benefit under 35 U.S.C. § 120 or 365(c) of any United States and PCT international 
apphcation(s) hsted below and, insofar as the subject matter of each of the claims of this application is not disclosed 
in the prior United States or PCT international apphcation in the manner provided by the first paragraph of 35 U.S.C. 
§ 112, 1 acknowledge the duty to disclose material information as defined in 37 C.F.R. § 1 .56(a) which became 
available between the filing date of the prior apphcation and the national or PCT international filing date of this 
application: 

No such claim for priority is being made at this time. 
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I hereby authorize them to act and rely on instructions from and communicate directly with the person/assignee/attomey/ 
firm40|ganization/who/which first sends/sent this case to them and by whom/which I hereby declare that I have consented after full 
disclosure to be represented unless/until I instruct Schwegman, Lundberg, Woessner & Kluth, P.A. to the contrary, 

Pleallidirect all correspondence in this case to Schwegman, Lundberg, Woessner & Kluth, P,A. at the address indicated below: 
X ^. P,0. Box 2938, Minneapolis, MN 55402 

Telephone No. (612)373-6900 
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made 'Ire punishable by fine or imprisonment, or both, under Section 1 001 of Title 1 8 of the United States Code and that such willful false 
statements may jeopardize the validity of the application or any patent issued thereon. 
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§ 1.56 Duty to disclose information material to patentability. 

(a) A patent by its very nature is affected with a pubhc interest. The pubhc interest is best served, and the most effective patent 
examination occurs when, at the time an appHcation is being examined, the Office is aware of and evaluates the teachings of all information 
material to patentability. Each individual associated with the filing and prosecution of a patent application has a duty of candor and good 
faith in dealing with the Office, which includes a duty to disclose to the Office all information known to that individual to be material to 
patentability as defmed in this section. The duty to disclose information exists with respect to each pending claim until the claim is canceled 
or withdrawn from consideration, or the application becomes abandoned. Information material to the patentability of a claim that is 
canceled or withdrawn from consideration need not be submitted if the information is not material to the patentability of any claim 
remaining under consideration in the application. There is no duty to submit information which is not material to the patentability of any 
existmg claim. The duty to disclose all information known to be material to patentability is deemed to be satisfied if all information known 
to be material to patentability of any claim issued in a patent was cited by the Office or submitted to the Office in the manner prescribed by 
§§ 1.97(b)-(d) and 1.98. However, no patent will be granted on an application in connection with which fraud on the Office was practiced 
or attempted or the duty of disclosure was violated through bad faith or intentional misconduct. The Office encourages applicants to 
carefully examine: 

(1) prior art cited in search reports of a foreign patent office m a counterpart application, and 

(2) the closest information over which mdividuals associated with the filing or prosecution of a patent application believe any 
pending claim patentably defmes, to make sure that any material information contained therem is disclosed to the Office. 

(l|J Under this section, information is material to patentability when it is not cumulative to information aheady of record or being 
madejff record in the application, and 

^ f ( 1 ) It establishes, by itself or in combination with other information, a prima facie case of impatentability of a claim; or 

(2) It refutes, or is inconsistent with, a position the apphcant takes in: 

fB (i) Opposing an argument of unpatentability rehed on by the Office, or 

r% (ii) Asserting an argument of patentability. 

A p^a facie case of unpatentability is established when the information compels a conclusion that a claim is unpatentable under the 
prep^lderance of evidence, burden-of-proof standard, giving each term in the claim its broadest reasonable construction consistent with the 
spec2|cation, and before any consideration is given to evidence which may be submitted in an attempt to establish a contrary conclusion of 
pate!gM)ility. 

(c) Individuals associated with the filing or prosecution of a patent application within the meaning of this section are: 

( 1 ) Each inventor named in the application: 

(2) Each attorney or agent who prepares or prosecutes the application; and 

(3) Every other person who is substantively mvolved in the preparation or prosecution of the application and who is 
associated with the mventor, with the assignee or with anyone to whom there is an obligation to assign the application. 



(d) Individuals other than the attorney, agent or inventor may comply with this section by disclosing information to the attomey, 
agent, or inventor. 



